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1.0 SCOPS 

This document describes the MAGNETIC PSRIPHEEALS INC. Fixed Small 
Disk (FSD) Drive and its available configurations. 

2.0 APPLICABLE DOCDMEKTS ' 

DWG 93913853 - PSD Drive Mechanical Interface 
PDBL 33324500 - Hardware Maintenance Manual Volume 1 
PUBL 83324510 - Hardware Maintenance Manual Volume 2 
POBL 83322440 - Microcircuits Manual Volume 1 
PDBL 83324440 - Microcircuits Manual Volume 2 

3.0 GEIIEBAL DESCRIPTION 

3.1 Equipment Definition 

The FSD Drive is a 3 600 rpm, 9.677 MHz data rate, random access, 
fixed-media flat cable disk drive consisting of a direct coupled 
dc brushless drive motor with digital speed control brake, 
detached switching type power supply, and a Disk Module 
incorporating Winchester type heads. The logic package utilizes 
both low power Schottky, I^l and ECL technology and contains 
electonic printed circuit boards with extensive use of Large Scale 
Integration (LSI). All read/write, fault, transmitter/receiver 
and microprocessor controlled servo electronics are contained 
within this package. See Figure 1 for Major Component Placement 
and Figure 2 for the plan view. 

The Module contains the disks, heads, rotary type actuator and air 
filters, all of which are sealed to minimize the effects of 
environmental contamination. See Figure 3 for Module Components 
and Air Flow. 

Several features to enhance system integrity are included. They 
are phase-locked data separation, NR2 to 2, 7 RLL code data 
conversion, fixed and variable (Address Mark) sectoring and 
daisy-chain interface capability. The drive is designed to be 
rack mounted in either domestic or European enclosures. 
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3.2 Options 

3.2.1 Optional Power 

The PSD Drive is available with a power supply which is switchable 
for the following ac voltage/frequency combinations: 

120 V 50/60 Hz 
220/240V 50/60 Hz 

3.2.2 Index and Sector in "B" Cable Option 

The drive can be modified to have index and sector in the "B" 
cable. This is accomplished by moving predesignated jumpers on 
the I/O card. See Figure 11. 

3.2.3 Dual Channel Access Option 

The Dual Channel option allows two controller access of the 
drive. This option is installable in either factory or field. 

3.3 Accessory Items 

Accessory items required but not included with the units must be 
purchased separately (see Table 1) . 

4.0 PERPORMAilCE 

4.1 Access- to-Data Characteristics 

4.1.1 Positioning Times 

- All positioning times are measured from initiating a seek to the 
On Cylinder condition. 

The maximum positioning time is 55 ms. This is defined as the 
time to move the head from track zero to track 822. 

The maximum single track positioning time is 7 ms. This is 
defined as the time to move between any pair of adjacent tracks. 

The average positioning time is no greater than 30 ms. This is 
defined as the time taken to make all possible moves divided by 
the number of all possible moves (see Figure 4) . - 
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DESCRIPTION 



"A" Cable (Controller to 
drive) (Shielded) 



"A" Cable (drive to drive) 
(Shielded) 

"B" Cable (Controller to 
drive) (Shielded) 

Terminator Assembly 



T3216-A Field Exerciser 
Logic Plug 

DC Power Supply Cable 



QUANTITY REQUIRED 



One per drive in Star 
configuration one 
per Daisy-Chain 
configuration. 

One less than total 
drive in the system 

One per drive 



One per drive on 
Star, one per multi- 
spindle installation 
in Daisy Chain. 



One per drive 



One per drive 



NOTES; 



NOTE 



PART NO 



2 

1 



925897XX 

« 

925897XX 
951936XX 

93270700 

8233SS00 

94398817 

thru 
94398824 

939918XX 



1. Last two degits denote lens tab. Logic pluas thru 3 - r<-=.hc it 
thru 20) are provided with each PSD. ^ ^ ^^^^^ ^' 

2. Quantity as required for regional maintenance. 

c^dSs aS tli™?n!!?^ ^""^^ =^^""?^ operation, twice the number of 
caoies ana terminators are required 

^' Lengths? '^^^'^^ ^^"""^^ "^^^ length.' (See Table 2 for I/O Cable 
5. Last two digits denote cable length. See Table 3 for cable 
length. Tab 02 (1 ft.) included with each driJe. 
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TABLE 2. I/O CABLE LENGTHS AND TABS 



CABLE r.PlNGTH 
IN FEET 


10 


IS 


20 


25 


30 


40 


50 


100 


"A" CABLE TABS 
925897XX 


00 


01 


02 


03 


04 


05 


06 


07 


"B" CABLE TABS 
951936XX 


00 


01 


02 


03 


04 


05 


06 


N/A 



TABLE 3. DC POWER SUPPLY CABLE LENGTHS AND TABS 



CABLE T-ENGTH 
IN FEET 


5 


8 


1 
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02 













( 



A<»14 11-M COC 



Prinnd In U.S.A. 



( 



I =\ MAGNETIC P£R|PHE3ViLS INC. 

■a/ aComclOitaCanifMny 



ENGINEERING 
SPECIFICATION 



SMALL DISK DIVISION 



SPBC 64717900 

CD 1 
BEV 
DATE 
PAGE 11 



T 
X 

n 




100 



200 300 

TIUCICS - 



^oo •* ^soo 



iiOO 



700 



aoo 



( 




2013A 



4.1 



( 



20 MO bO &a 

FIGDRE 4. T^ICAL FSD DRIVE SEEK PRCDPILE 
.2 Latency Time 

- The average latency time is 8.33 ms, based on a nominal disk swed of 
3600 rpa . *^ 

The maximua latency time is 16.83 ms , based on a minimua disk speed of 
356 4 rpn (see 5. 4) . 

Latency time is defined as the time required to reach a particular track 
location after positioning is canpLete. 

4.1.3 Read Ini tializaticn Time 

Between the deselection of one head and the selectioi of another head, 
there is a 5.0 us delay within the Drive due to circuit 
characteristics. The time from the initiaticn of a head chance until 
"^ff^^ ^^^ ^^ ^^^^ ^^^ ^ selected head without error is 24.0 tis maximum 
(5, tis for head selection, 10.0 ps for read amplifier stahLliati en , 
and 9.0 ps for phase lock synchronization) . 



*A6914 im COC 



Pr(nt«a In U-S a 



/gCNMACNETlC PSRJPHEIVMS INC. 



iCcram OwCampHiy 



ENGINEERING 
SPECIFICATION 



SMALL DISK DIVISION 



SPEC 64717900 

CD 1 

REV 

DATE 

PAGE 12 



4.1.4 W rite- to-Read Recovery Tiae 

Assuning head seLectioi is stabLlisd, the time lape before Read Gate 
can be enabled after switching the Write Gate off is 10 ]S , minimus. 
(See Figure 22(B) } . 

4.1.5 Read-to-W rite Recover y Time 

Assuo ing head seLecticn is stabiliad, the time lajse from dropping Read 
Gate to enabling Write Gate is 0.3 \is minlmun (see Figure 22(B) )~. 

4. 2 Dat a C apaci ty 

The data capacity specified is based on the nunber ot eight-bit bytes 
that are recorded on a track. The unsectored capad.ty below does not 
indude cui allowance for tolerance gaps. 

HEADS 10 

BSTES/TRACK 20 1 60 

BYTES /CYLINDER 201 600 ■ 

BYTES/SPINrLS 165 916 800 f 

CYLINEER/UNITS 823 ^ 

4.3 Data Transfer Rate 

The noninal bit rate is 9. 67 7 MS z. 

4.4 Error Rates 

The following error rates assune that the Drive is being operated 
within its specification. Errors caused by media defects or 
egiipnent failures are e^iLuded. 

4. '4.1 Read Errors 

Prior to determination of a read error rate, the data will have 
been verified as written correctly and all media d^ects flagged. 

1. Recoverable Error Rate » 1 in 10^0 

The recoverable error rate is the number of errors encountered 
which are recoverable within 27 retries (three retries at each 
data strobe and carriage offset) as a function of the nonber 
of bits transferred. 

2. Unrecoverable Error Rate » 1 in 1012 

An unrecoverable read error is one which cannot be read V 

correctly within 27 retries (three retries at each corabinaticn 
of data strobe and carriage offset) . 
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—————— ——^——— ————— SMALL DISK DIVISION ——____ 

4.4.2 Write Errors 

Write errors can occur as a result of the following: write data 
not being presented correctly, media defects, or equipment 
malfunction. As such, write errors are not predictable as a 
function of the number of bits passed. 

For the case of an unrecoverable write error occurring because of 
a Drive equipment malfunction, the error is classified as a 
failure affecting MTBF, 

Unrecoverable write errors are those which cannot be corrected 
withm three attempts at writing the record with a read verify 
after each attempt. ^ 

4.4.3 Media Defects 

A media defect is a physical characteristic of the media which 
results m a repetitive read error when a properly adjusted unit 
IS operated within specific operating conditions. Valid data must 

(not be written over known media defects; therefore, sector/track 
deallocation or skip displacement techniques must be utilized. 

Media Defect Characteristics 

1. The maximum number of defects for the FSD Drive is 250. 

2, The maximum number of defective tracks per FSD Drive is 25. 
followi*^^^ ^^ack is defined as a track having any of the 

1. Two or more defects 

2. False address marks 

3. Any single defect which will cause read errors in more than 
one sector . 

Media Defect Free Areas are defined as follows: 

1. Cylinder 0, head and 1 

^* '^"Y f^^°' ^" logging area to be extent defined in the rules 

a. A ^ 
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4.4.4 Media Defect Logging Information 

All drives will have a flaw map attached to each module which will 
list the following information: 

1. Head 

2. Cylinder 

3. Location (bytes from Index) 

4. Length (bits) 

In addition, the drives will be formatted at the factory with 
standard external format (see 4.4.5 for format rules) . This 
format is divided into 2 parts. The first part is a sectored 
format and is normally included in the first 56 bytes following 
Index. The second part is an address mark format and is normally 
included in the next 49 bytes following Index. 

4.4.5 Format Rules (See Figure 5) i 

1. More than one defect on a track causes it to be flagged as a 
defective track (see Rule 4) ., The first four media flaws are 
logged. 

2. If the beginning of a defect is located between 15 and 56 
bytes after Index, 60 bytes of zeros are added to gap 1 (90 
bytes total) . In this case, if any part of a defect is 
between bytes 70 and 165, the track is flagged defective. 

3. If the beginning of a defect is between 56 and 106 bytes after 
Index, 60 bytes of zeros are added immediately before the 
address mark. In this case, if any part of a defect is 
between bytes 116 and 155, the track is flagged defective. 

4. If a defective track is established according to Rules 1, 2, 
or 3 above, the high order bit of the first cylinder bytes is 
set to 1. Remaining information may or may not be valid. 

5. The media' flaws for each track are encoded in a home address 
format. 
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FIGURE 5. FSD STANDARD EXTERNAL FORMAT 
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4.4.6 Environinental Errors 

When operating a low effective data transfer rate; e.g. , random 
access of single short records, the effective error rate may be 
expected to exceed the above limits due to external environmental 
interference. The resulting recoverable read error rate is less 
than one error in eight hours of operation 

4.4.7 Access Errors 

There is no more than one positioning error in 106 seeks. 

4.5 Data Security 

Under normal controller I/O operation, the drive will write only 
that pattern present on the write data lines. Both drive Selected 
and On Cylinder must be true before a valid write operation can be 
completed. Data is protected by inhibiting Write Gate in all 
fault conditions including a loss of On Cylinder, Seek Error or 
low dc voltage. This is accomplished by switching off the voltage 
required to write and/or performing an emergency retract of the 
Read/Write heads. 

4.6 Stop Time 

The time to stop a disk after the START/STOP switch has been 
turned off is typically 6 s, 15 s maximum. 

4.7 Start Time 

The time for the Drive to be in the Ready state eif ter the 
START/STOP switch has been depressed is typically 10 s, 30 s 
maximum. 

5.C) RECORDING CHARACTERISTICS 

5.1 Recording 

Mode: 



( 



5.2 Disk 



Density (inner track): 
(outer track) : 



Total number: 

Servo surface: 

Data surfaces: 

Data tracks per surface: 

Track spacing in inches; 

Tracks per inch: 



2,7 Code 

9492 bpi nominal 
6117 bpi nominal 



6 

1 
10 
823 
.0013 nominal 
551 nominal 
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5.3 Heads 



Servo head: 1 

Recording heads: 10 

Read/Write width in inches: .0014 naainal 
(No erase gap) 



5.4 SpindLe 



( 



The spindle speed is 3600 ±3 6 rpa. These limits represent ±1% of 
nasinai . 

6. IIirZSFAC2 

6.1 Interf ace D e£i ni tion 

All input and output signals are digital, utilizing industry 
standard transmitters and receivers. When used with properly 
shielded cables, this provides a terminated, balanced, 
transmission system for long distances and/or noisy electrical 
environment. Figure 6 is a block diagram of the Drive interface. 

The "A" cable is a 60 pin shielded, flat cable. The "B" cable is 
also shielded and allows mass termination without stripping. 
Shielding is utilized to minimize cross-tallc and reduce inductive 
coupling due to static discharges, as well as control impedance 
variations regardless of cable lay. 



( 



*A«9a4lHl COC Pr.n«a in U^.A. 



(s 



5\ MAGNETIC PERIPHERALS INC. 



ENGINEERING 
SPECIFICATION 



SMALL DISK DIVISION 



SPEC 64717900 

CD 1 

KEV 

DATS 

PAGZ 13 



'!• cut* I/O I 
'*' CMU t/d| 

•*• cimx x/a I 



JM J" 

ja4 J0».i44J1« 



m 



JIT 



VW.TUC 
•MCC 

aaica 



JM *« 



o 



JXT JI1 

„ auo nj) 



J3B JJ* 



sras jw 
rt4 coirant 






•ntex tan. 



:jr_LJ_ iiiii 



mrr 



laaaa 



( 



FIGURE b. BLOCK DmGEAM 



( 



^«914 1I-4I COC 



Printaa In U.S.A. 



f 



5\M/«iCNCnC PERIPHERALS INC. 



iCaiKt Oo* Can^nTf 



ENGINEERING 
SPECIFICATION 



SMALL DISK DIVISION 



SPEC 64717900 

CD 1 
REV 
DATE 
PAGE 13 



6.1.1 Terminated, Balanced Transmission System 

Transmitters and receivers of the industry standard type 75110A 
and MC 3450 or equivalent are used to provide a terminated, 
balanced transmission system (see Figure 7) . 

6.1.2 Line Transmitter Characteristics 

The PSD Drive controller line transmitter (see Figure 3) is 
compatible with the CDC line receiver described in 6.1.3. 

1. Output Signal Levels 



"A" 

Una 



A" Cable Control Signals - See Figure 3. 
B" Cable Data Signals - See Figure 7. 



2. Output Line Polarity 

Control Signals - The CDC transmitter (see Figure 8) is 

connected to the I/O line such that the output, labeled z, 
d corresponds with the low order pin number of the pin 

V assignments and in turn connect to receiver pin labeled B, 

except for the Unit Selected line, which is connected in the 

opposite manner. 

When transmitter and receiver are connected in this manner, a 
logical 1 into the transmitter produces a logical 1 out of the 
receiver. 

6.1.3 Input Amplifier (Receiver) Characteristics 

The Drive controller input amplifier (see Figure 9) is compatible 
with the CDC transmitter described in 6.1.2. 

1. Receiver Propagation Delay 

The receiver propagation delay is typically 19 ns in the 
direction of the logical 1, and 19 ns in the direction of the 
logical 0. 

2. Receiver Input Polarity 

Control Signals - The input (labeled "B") of the receiver (see 
Figure 7) is connected to the lowest numbered pin of the pair 
in the cable and in turn connected to the transmitter pin 
laoled Z . 



■tnll 



B" Cable Data Signals - See Figure 7. 
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OUTPUT L£VH,S - L 
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INPUT LEVELS 



■ HOST NEGATIVE LEVEL 

■ LEAST NEGATIVE LEVEL 

MOST POSITIVE LEVEL 
LEAST POSITIVE LEVEL 



THIS IS AN INDETERMINATE INSTRUCTION WHEN SENSED 
SY AN ACTIVE (SELECTED) RECEIVER. 

VOLTAGE RANGE INCLUDES TRANSMITTER OUTPUT SWING IN 
LOW STATE OF 11 *3 .A , AM) TERMINATING RESISTOR RANGE 
OF S6 *5% OHMS. ~ 

TEiWINATING RESISTORS ARE REQUIRED ON ALL 'A' CABLE 
TRANSMITTERS. TRANSMITTERS IN THE DRIVE ARE TERMINATED 
BY THE TERMINATOR ASSEMBLY. REFER TO SINGLE AND OUAL 
CHANNEL INTERFACE ILLUSTUATION, AM) THE TERMINATOR 
PARAGRAPH. 

RECEIVER INPUTS A AND B ARE CONNECTED TO TRANSMITTER 
OUTPUTS Y AND : RESPECTIVELY. 
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6.1.4 Terminator 

1. "A" Cable 

A terminatipn resistance as shown in Figures 8 and 9 is 
required at the transmitter and receiver end of each 
transmission line of the "A" cable. This resistance is 
provided on the unit by the terminator assembly (see Table 1 
and Figure 10) , which must be ordered separately. 

2. "B- Cable 

A termination resistance as shown in Figure 7 is required at 
the receiver end of each transmission line of the "B" cable. 
This resistance is provided at the unit's receiver logic card, 

6.1.5 I/O Connectors and Cables 
6.1.5.1 "A" Cable 

DESCRIPTION 



Connector (60 pos.) 
Flat cable shielded, 
60 wire, 28AWG 
Connector pull tab 



MPI PN 

10130439 

73157980 
92004804 



3M PN 

3334-7060 

3638-60 
3490-5 



6.1.5.2 "A" Cable Mating Receptacle on Unit or Controller 



DESCRIPTION MPI PN 

60 pin, right angle 

header 15014076 

60 pin vertical 

header 15014112 

6.1.5.3 "3" Cable 

DESCRIPTION MPI PN 

Connector (26 pos.) 10130435 

Connector pull tab 92004801 

Flat cable (26 pos.) 73157982 
shielded 



3M PN 

3372-1002 
3372-2002 

3M PN 

3399-7026 

3490-2 
3638-25 
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6.1. 5.4 B" CaULe Mating Recaptade on U nit or Controller 

CE SCRIP TICS ^PI PN 3M PN 

26 pin , right 

angle header 15014072 342 9-10 02 

2 6 pin / 

vertical header 15014108 34 29-20 02 

6.1.6 I/O CahL e Characteristics 
'^" Cable 

TSPe: 60 pin shid.ded, flat- cable 

Impedance: 100 ±10 Q 

Wire sis: 28 AWG, 7 strands 

Propagation tiae: 1.4 to 1.6 n^ft 

MaxLmua cable length: 100 ft aaauLati^ 

Voltage rating: 150 v nas 

"3" c^ais 

"^SPe: 26 conductor, shielded, flat-cable 

Impedance: 130 ±is jj 

Wire sis: Mo. 28 AWG, 7 strands 

Propagation time: 1.4 to 1.6 n^ft 

MaxLmun cable length: 50 ft 

Voltage rating: iso V cms 

6.2 Si^al Lines 

SeePigure 11 for the "A" (Addr ess/ Control ) cable and Figure 12 
- for the "B" (data) cable I/O signals. 

6.2.1 Address and Control TagPmcticns 

Address and Control functions are transferred on 10 lines. The 
significance of the infonaaticn on these lims is indicated by one 
of three Tag Lines {see Figure 13). See Figure 14 for timing. 
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MAXIHUN LENGTH - 100 FT 
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A «*TEO BY UNIT SELECTED. 
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6.2.1.1 Cylinder Address (Tag 1) 

The PSD Drive is a direct addressing device, the controller need 
only place the new address on the bus lines and strobe the lines 
with Tag 1. The unit must be On Cylinder before Tag 1 is sent. 

6.2.1.2 Head Select (Tag 2) 

This signal is the head address that will be selected by bits 
through 3. 

6.2.1.3 Control Select (Tag 3) 

This signal acts as an enable and must be true for the entire 
control operation. 

6.2.1.3.1 Write Gate (Bit 0) 

The Write Gate line enables the write driver (Figure 13) . 

6.2.1.3.2 Read Gate (Bit 1) 

Enabling of the Read Gate (see Figure 14) , enables digital read 
data on the transmission lines. The leading edge of Read Gate 
triggers the read chain to synchronize on an all zeros pattern. 
(See Figure IS for Read Gate and Write Splice relationship) . 

6.2.1.3.3 Servo Offset Plus (Bit 2) (See Note in 6.2,1,3.9) 

When this signal is true, the actuator is offset from the nominal 
On Cylinder position towards the spindle. On Cylinder will drop 
for 2.75 ms nominal. 

6.-2.1.3.4 Servo Offset Minus (Bit 3) (See Note in 6.2.1.3.9) 

When this signal is true, the actuator is offset from the nominal 
On Cylinder position away from the spindle. On Cylinder will drop 
for 2.75 ms nominal. 

NOTE: When dropping Offset Plus or Minus, on cylinder will 
drop for 2.73 ms nominal. 

6,2.1.3.5 Fault Clear (Bit 4) 

A 100 ns minimum pulse sent to the FSD Drive will clear the Fault 
flip-flop if the fault condition no longer exists, . 
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6.2.1.3.6 AM Enable (Bit 5) (See Note) 

The AM (Address Mark) Enable line, in conjunction with Write Gate 
or Read Gate, allows the writing or recovering of Address Marks 
(Figure IS). When AM Enable is true while Write Gate is true, the 
writer stops toggling and erases the data, creating an Address 
Mark. Write fault detection in the unit is inhibited by this 
signal. 

When AM Enable is true while Read Gate is true, an analog voltage 
comparator detects the absence of Read signal. If the duration of 
the erased area is greater than 20 but less than 36 bits, an 
Address Mark Pound signal will be issued. 

NOTE: If Address Mark is not used. Bit 5 must be held inactive 
during Control Select functions. 

Address Mark should be 3,0 bytes in length with no 
transitions. 

6.2.1.3.7 RTZ (Bit. 6) 

A 250 ns minimum, 1.0 ms maximum pulse, sent to the Drive will 
cause the actuator to seek track 0, reset the Head register and 
clear the Seek Error flip-flop. 

This seek is significantly longer than a normal seek to track 0, 
and should only be used for recalibration, not data acquisition. 

6.2.1.3.8 Data Strobe Early (Bit 7) (See Note- in 6.2.1.3.9) 

When this line is true, the Drive PLO Data Separator will strobe 
the data at a time earlier than nominal. Normal strobe timing 
will be returned when the line is false. 

6.2.1.3.9 Data Strobe Late (Bit 8) 

When this line is true, the Drive PLO Data Separator will strobe 
the data at a time later than nominal. Normal strobe timing will 
be returned when the line is false. 

NOTE: The Data Strobe and Carriage Offset signals are intended to 
be used as an aid to recover marginal data. The carriage 
and data strobe position return to nominal when the 
respective signals go false. A carriage offset will result 
in loss of On Cylinder and Seek End for a period of 2.75 ras 
maximum (see Figure 14) . The nominal time for the carriage 
to move from forward to reverse offset or vice versa will 
be 4 ms. Write gate should not be raised by the controller 
while in the offset mode. 
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6.2.1.3.10 Release (Bit 9) (Dual Channel Only) 

Enabling this line will release Channel Reserve and Channel 
Priority Select Reserve in the Drive, making alternate channel 
access possible after selection by the other channel ceases. If 
the unit is desired to function with "Reserve Timer" feature, 
release will occur 500 ms (nominal) following the deselection of 
the Drive. If a longer or shorter time is desired, the timer may 
be customer altered by changing a resistor and capacitor to obtain 
delays from 500 ns to 10 seconds. Enabling Release will always 
clear Reserve and allow alternate channel access independent of 
the Reserve Timer feature. The Reserve Timer is enabled by means 
of a switch in the logic chassis. Inhibiting the Reserve Timer 
causes the Drive to stay reserved until specifically released by 
the operating channel. A unit is reserved immediately upon 
selection, but may be released any time after 500 ns following 
selection. By means of a switch on the dual channel card, it is 
also possible to absolutely reserve an Drive to one or the other 
channels. 

6.2.1.4 Unit Select 

Priority Select (Bit 9) (Dual Channel Only) 

When this line is true during Unit Select Tag (see 6.2.2.8), the 
unit will be unconditionally selected and absolutely reserved by 
the respective channel providing both channels are enabled and a 
priority select condition does not exist on the opposite channel. 
Once the priority select function has been performed the 
respective channel has exclusive access to the drive. The 
opposite channel can. gain access only after a release function has 
been performed on the selected channel. For timing see Figures 17 
and 18. 

6.2.2 Individual Lines 

6.2.2.1 Sector Mark 

The Sector Mark is derived from the servo track. Timing integrity 
IS maintained throughout seek operations (see Figure 16) . The 
number of sectors per revolution is switch selectable and is 
determined by counting Sector Clocks. The switches are located on 
the control card. Each switch represents a fixed number of Sector 
Clocks when closed. 

Switch: 0123456 7 8 9 10 11 

Sector 

Clocks: 1 2 4 8 16 32 64 . 128 256 512 1024 2048 
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To calculate the proper switch positions for the number of sectors 
desired, use the following formula: 

^^^^^f^gjf^^^^" - 1 - Sector Clock Counts ector 
NO. Sectors 

Example for 8 Sectors: ^g^^ -1 = 1679 

Close switch 



10 




10 24 


9 




512 


7 




128 


3 




3 


2 




4 


1 




2 







1 



One Sector Clock for SM Counter Reset = 



163 

Each Sector Clock is equivalent to 12 data bits. 

6.2.2.2 Fault 

When this line is true, a fault conditioi exists in the Drive. 
The following types of faults may be detected by the Drive: 
voltage fault, MPU/first seek fault, Write fault. Write or Read 
while Off Cylinder, and Write Gate during a Read operation. A 
fault condition will immediately inhibit the writer to prevent 
data destruction. The dc power fault indicates a below normal 
voltage from the positive or negative power supplies. The Write 
fault indicates either low or absence of write current, absence of 
write data from the corresponding data head, or the ahsense of 
write clock from the controller when write gate is active. 

The Fault line may be cleared by a Clear Fault command on the I/O 
or by depressing Fault Clear on the operator panel (providing the 
Fault no longer exists). As a maintenance aid. Fault indicators 
are provided on the control board. All Faults will be stored 
until powering down dc power or by depressing fault Clear oi the 
operator panel. 
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6.2.2.3 Seek Error 

When tljis lire is true^ a Seek Error has occurred. The error may 
only be cleared by perxorming an RT2. This signal indicates that 
the unit was unable to compLete a move or that the carriage has 
moved to a position outside the recording field, or that an 
address greater than 822 tracJs has been selected. If an a3dress 
greater than 822 tracks is selected, the Seek Error sianal will go 
true within 250 \X3 max, of the Cylinder SeLect tag. 

A Return-to-Zero Seek conmand will dear the Seek Error conditicn, 
return the heads to cylinder asro , and enable an On Cylinder 
si gnal to the controller . 

6.2.2.4 On Cylinder 

This status indicates the servo has positioned the heads over a 
track. The status is cleared with any seek instruction causing 
carria^ moT«ment, or a zero- track seek, A carriage offset will 
result in less of On Cylinder for a period c£ 2.75 ms noninal . 
For a zero track seek. On Cyl inder drops for 30 \is noniral. 

i.2.2.5 Index 

This signal occurs cnce per revoluticn, and its leading edge is 
considered the leading edge of the Sector Zero, typically 2.5 ^s 
(see Figure 16) . Timing i ntegri ty is retained throughout seek 
operations . 
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6.2.2.6 a ni t Ready 

When true this line indicates that the unit is up to speed and no 
fault condition exists within the Drive. If during a load 
seme nee tritits are not sensed, a first seek fault will be 
indicated and Unit Ready will rsaainlow. 

6.2.2.7 Open CahLe Detector 

The Open CafciLe Detect circuit (see Figure 8) disafcies the 
interface in the event that, the '^" interface cahLe is dis- 
connected or controller power is lost. 

It is reccmmended that the controller circuitry have sufficient 
TOltage margins and interlocis to pre^nt operaticn on the Dri^^ 
before the controller is ready or prior to impending controller 
pswer failure. Relay logic and passive terminations sonetimes aid 
this requirement. If 75110A transmitters are used to drive the 
Open Cable Detect line from the control 1 er , two transmitters 
should be paralleled, and no 56 Q temination resistance to ground 
should be used at the controller end. 

0.2.2.3 Uni t Select Tag 

This signal gates the desired logic nuaber into the Logic Nuater 
Conpare circuit. The unit will be selected internally '6 00 ns 
maxim ua after leading edge of this signal. For timing see Figures 
17 and 18. Note that this function must be edge triggered. 

In D ual-C hannel mi ts, U ni t S elect tag al so forces the Drive to be 
reserved to that channel, providing selection occurs. The reserve 
will not be cancelled ml ess by Release command. Reserve Timer or 
dc power-dowr/ power- up. If Bus Bit 9 and the desired logic nuaber 
are present wi th ni t S elect tag, a Priority Select will be 
perfonaed, see 6.2.1.4. The unit will be selected internally 600 
ns maxim ua after leading edge of nit Select tag. For timing see 
Figure 18. 
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6.2.2.9 DnitSeLect (20, 2^ and 22) 

These three lines are binary coded to select the logical nunber 
oie o£ eight Drives. The isiit nunber (0 through 7) is selectable 
by means of a logic plug on the operator panel in each individual 
unit. Care shsuld be taken to ha^^e no duplicate logic plugs in 
the sane systen. Rsnoving the logic plug fran any unit results-in 
a logic nunber 7. 

6.2.2.10 Address Mar k Found 

Address Mark Fovnd is a 9. ^s maxim un pul se which is sent to the 
controller following recognition c£ at least 20 but less than 3 6 
missing transitions and the first aro of the zeros pattern. 

The controller must drop the Address Mark Enable line (Bit 9) upon 
recei vi ng A ddr es s MarkFomd (AiC) and valid data will be 
presented on the I/O lines following the AM? pulse, (see 

F igur e 1 5) . 

NOTE: Under certain conditicns it is possible that the Drive 
could issue a f eilse Address Mark Found signal during an 
address mark search operation. This would occur if a media 
flaw existed which simulated the electrical characteristics 
cf anAddress Mark (at least 20 but less than 36 missing 
transitions followed by a zero) . 

It is recommended provisions be made in s^tem hardware or 
software to allow recovery fron, or avoid the possibility of 
detecting fal se AM? signals. 

6.2.2.11 Unit Selected 

When the three Uni t Select bit lines compare with the logic plug 
on the contrd panel, and when the leading edge of Unit Select tag 
is recei ved , t he U ni t S elected 1 ine becomes true and is 
transmitted to the controller on the "B" cable (see Figures 17 and 
IS). MultipleUnitS elected responses en a daisy chai n svstem 
indicated duplicate plugs have been installed 

6.2.2.12 Write Protected 

Enabling the Write Protect functicn inhibits the writer under all 
conditions, ill uni nates a front panel LED, and sends a Write 
Protected' signal to controller. Attanpting to write while 
protected will cause a fault to be issued. The write protect 
foictioi is enabled by a front panel switch or a switch on the 
control card . 
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6.2.2.13 Seek End 

Seek End is the ccmbination of On Cylinder or Seek Error 
indicating that a seek operation has terminated, in dual channel 
drives, the Seek End signal sent to the unselected channel will 
normally be a constant one. However, if while the drive is 
selectedon a channel, and the opposite channel receives a Select, 
this action will be noted by circuitry within the drive Then 
when the selected channels Select and Reserve latches 'are cleared, 
the Seek End signal sent to the waiting channel will go to a zero 
for 30 ys. If an address greater than 823 tracks has been 
selected. Seek End and On Cylinder will interrupt for 30 us 
nominal (see Figure 13) . r k 
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6.2.2.14 Power Sequencing 

Power se<3iencing requires the ac power en, STAHT indicator on and 
lEMOTE SEQCENCS switch in the lEMOTE position. Appiying ground to 
the Pick and HdLd lines will cause all drives logically connected 
to power up. Individual power up is not required because of the 
low power consunpticn of each Drive. 

6.2.2.15 Busy (Pual Chanel Only) 

If the Drive is already reserved and/ or selected, a Bisy signal 
will be issued to the "A" cable and a ni t S elected will be issued 
on the "B " cable to the channel attanpting the select. This Busy 
signal will be issued froa the at its I/O connector within 600_ns 
following the selection attempt, and remain at this status until 
a ni t Select tag is dropped or the unit is no longer Busy . U nit 
Selected should be used to enable Busy in the controller. 

6.2.3 Data and Clock Lines 

6.2.3.1 Write Data , 
This line carries data which is to be recorded on the disk. ^ 

6.2.3.2 Servo Clock 

The Ser^jo Clock is a phase- locked 9.67 7 mz clock generated from 
the servo track trihits. (see Figure 20(A)). Servo Clock is 
available at all times ftiot gated wi th ni t S elect) . 

6.2.3.3 Read Data 

This line transmits the recovered data in the fom of HIS data 
(see Figure 2 0(B)) . 

6.2.3.4 Read Clock 

The Read Clock defines the beginning of a data cell._ It is an 
internally derived dock signal and is synchronous with the 
detected data as specified inFigure 19(B) . This signal is 
transmitted continuously, and is in phase sync within 9 |JS after 
R ead G at e . 

6.2.3.5 Write Clock 

This line transmits the Write C lock signal which must be syn- 
chronized to the NBZ Data as illustrated i n Figure' .1 9(A) . The 
Write Clock i s the Servo Clock retransmitted to the Drive by the | 

controller, during a write operation. The W rit e Clock need not te |_ 

traismitted oonti nuously, but must be transmitted at least 250 ns 
prior to Writ e Enable . 
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/^ AT BRIVE I/O CONNE€TOR- 

A SiniLAR PERIOD SYOHETRY IS ±2 ns. AT I/O CONNECTOR IN DRIVE 
SPEED VARIATION TOLERANCE IS ±iX CONSISTING OF: 

• VARIATIONS 9ETUEEN INNER AND OUTER CYLINDER. 

• DYNAHIC JITTER ON BYTE-TO-SYTE BASIS- APPLIES UHEN 
ON CYLINDER. 

• TRIBIT SXEU AND DROPOUT. APPLIES DURING SEEK. 
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6.3 DataFonnat and Data Control Timing 

The reoard fomat en the disk is under control of the controller. 
The Index and Sectaor pulses are availahLe for use by the con- 
troller to indicate the beginning of a track or sector. M inimun 
focnats for fixed and variable sector data records are shown in 
Figures 21 and 22. 

Saae hardware- oriented constraints must be recognized when design- 
ing a fomat. The following is a list of those focnat parameters: 

1. Be gi nni ng- of -RecD rd Tolerance 

This tolerance must be provided to allow for worst case ccndi- 
tLois of head skew and circuit tolerances. 

This ^p must be written with a minimum cf 16 bytes c£ zeros. 

2. Read PLO Synchroni aticn 

The synchconi zatiai time needed to allow the Phase-Locked /" 

Oscillator to synchronize is 9.0 ps cf zeros. V 

3. Sync at tern 

The sync pattern consists of "one" hits indicating the 
beginning of the address or data area (one "one" bit is the 
minimus regiired). 

4. Write Driver Turn On 

The write driver turn on time is about 0.3 ps or cne byte. 
This time has to be acoDunted for in order to know where pos- 
sible splice areas eire located. 

5. End-of-Record Tolerance 

This tolerance is an eight byte pad of asros which eliminates 
the possibility of destroying the end of a record written with 
a late displacement head. This is accomplished by writing an 
adjacent succeeding sector with an early head. 
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6.3.1 Write Pormat 

Provisions must be made within the controller to format the disk. 
The following is recanmended for fixed sector formats: 

1. Select desired unit, cylinder, head, and sector. 

2. The controller must provide a 5 ps minimum delay between 
selecting a head and initiating a search for leading edge of 
sector. This delay will ensure that the unit will be ready to 
write when the sector leading edge is detected. 

3. Search for leading edge of desired sector. 

4. Detect leading edge of selected sector. 

5. Immediately bring up Write Gate and start writing zeros. 

6. Write all zeros for head scatter and PLO sync areas (27 bytes). 

7. Write a sync pattern, the address, and the address checkword. 

i 8. Write all zeros for write splice gap and PLO sync field 

^ (12 bytes) . 

9. Write a sync pattern, the data field, the two byte data field 
checkword, and the one byte pad at the end of the checkword. 
The data field should be written with all ones or preferably a 
worst case pattern. 

10. The end tolerance gap is the only part of the format where 
there may be erased areas with no write data. If erased areas 
occur in Gap 2 there may be problems in recovering the data 
following this gap. 

11. If the next sector of the same track is to be formatted and 
the head is not deselected, the Write Gate should be left on. 
In this case, the controller should write all zeros in' the 
tolerance gap. If Write Gate is dropped, it should not be 
raised again within 2 ps . 
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6.3.2 C ontrol T iaing (See Figure 18) 

1 . Read 

The control lire associated with a Read oDmmand is the Read 
G at e 11 ne . 

The leading edge of Read Gate forces the Phase Locked Oscil- 
lator to synchronize en an all zeros pattern. Read Gate also 
enables the output of the Dat a S eparator onto the I/O lines 
after a loc)c-to-data internal timeout. Read Gate must be 
dropped and raised again after going tteoi^h a s^ ice area. 
Read Gate may be enabled 60 ±4 cLock counts after the leading 
edge of I ndex or S ector. 

The sync pattern search may begin 88 ser^n dock counts after 
the leading edge of Read Gate . 

Head switching and read amplifier stabilizaticn ^ ee 

Figure 23(B)) shows the latest acceptable time at which a head 

can be selected in order to read the next successive sector 

(with the fosnat described in 6. 3) . g- 

Data I/O lines may not hav& valid d^a laitil 9 ^s from leading 
edge of Read Gate , due to phase loc k sync hroni zLng time. 

Ensure that there will be no splice area after Read Gate is 
brought up even under worst case pack interchange conditions. 

2. W ri te D at a F iel d 

The control lire associated with a write operation is Write 
Gate . 

The sector address must always be read and verified prior to 
writing the data field, except while formatting. 

Writing the data field must always be preceded by writing the 
PLO sync field and sync pattern. 

The controller must provide a three bit internal delay 
(approximately 0.3 ijs) between the trailing edge of the Read 

Gate signal and the leading edge of the Write Gate signal (see 

Figure 23(B)). This delay will allow for signal propagation 
tolerances and prevent a possible overlap of the Read and 

Write Gate in the unit . 

Writing the data field must always be followed by writing the 
checkword and at least an eight bit pad at the end of the i 

checlword. " ^ 

During foan at ti ng. Write Gate is raised immedi ately upon 
sensing Index o r Sector . During a record update , W rite Gate 
is raised within two bits of the last hi t of an address. 
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7.0 CaiTROLS AND INDICaiOHS 

7.1 Operator Panel 

The unit contains a front panel with a logic plug, a start/ stop 
switcV indicator , a fault/ clear switch/indicator , and a write 
. protect switch/ indicator. 



NAME 



LOGIC PLUG 
{ BEM0V2SLE) 

START /STOP 




X 



PADLT/CLSAR 



WRITS 
PRDTECr 



PTJNCriON 



Establishes Logical Address of the 
device . 

Indicator is on when the drive is 
Ready. Indicator blinks when START is 
activated until drive is Ready. 
Indicator blinks when STOP is 
depressed until disk rotatioi is 
stopped . 

Indicates any Fault condition. The 
switch clears the Fault condition if 
that Fault no longer is present. 

Indicator is on when the Drive's write 
circuits are disabled. Write Protect 
is activated by a switch located in 
the logic assembly or on the front 
panel . 
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7.2 Control Board Switch and Indicators 



NAME 



WRITS 



TYPE 



LIGHT 



SW 



FUNCTION 



Indicates that a Write fault had 
occurred. 



WRITE AND READ 



Indicates write and read conditions 
existed simultaneously. 



WRITS OR READ 
AND OFF CYL 



Indicates write or read conditions 
existed during a seek operation 
(off cylinder) , 



< 



VOLTAGE 



MPU/FIRST SEEK 
FAULT 



Indicates a below normal voltage 
had existed. 



Indica.tes drive failed first 
seek/load attempt. 



WRITS PROTECT 



Enables write protection circuitry. 



( 



The indicators listed above are located on the control card in the 
logic chassis and are visible thru a hole in the too cover. See 
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7.3 Channel Select and Reserve Switches and Indicators (Dual Channel 
Only) 



NAME 



DI/NEM 



TYPE 
LIGHT 



SW 



FUNCTION 



Switch will disable Channel I 

or allow Channel I to be selected. 



DII/NBM 



Switch will disable Channel II 

or allow Channel II to be selected, 



ABR/RTM 



CH. I SEL 



X 



In ABR position once drive is 
selected it must be released in 
order for Reserve to drop. In RTM 
position once drive is deselected. 
Reserve will drop after 500 ms. 



Indicates Channel I is selected. 



( 



CH I RES 



Indicates Channel I is reserved 



CH. II SEL 



X 



Indicates Channel II is selected. 



CH. II RES X 
8-.0 PHYSICAL SPECIFICATIONS 



Indicates Channel II is reserved. 



Nominal dimensions of the FSD Drive and Power Supply are shown on 
the plan view of Figure 2. 

The drive weight is approximately 60 lbs. 

The power supply weight is approximately 12 lbs . 



( 
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9.0 RELIflBILITZ AND SEH7ICE GOALS 

9.1 Mean Time Between Failure 

Following an initial period of 200 hours, the 
Mean Time Between Failure exceeds 7,000 hours for 
units manufactured in the first year of 
production and 9,000 hours for units manufactured 
in the second year. For units manufactured after 
the second year, the MT3F exceeds 10,00 hours. 
The following expression defines MTBF: 

MTBF a Estimated Oneratingf Hours 
No. of Squipnent Failures 

Operating hours means total hours less any maintenance time, 
Equipnent failures mean any stoppage or substandard perfonaance of 
the equipnent because of equipment malfunction, excluding 
stoppages or substandard performance caused by operator error, 
adverse environment, power failure, controller failure, cable 
failure, or other failure not caused by the equipnent. To 
establish a meaningful MTBF, operating hours must be statistically 
significant and must include field perfonaance data from all field 
sites . 

Forthe purpose of this specification, equipnent failures are 
defined as those failures necessitating repairs, adjustments or 
replacements on an unscheduled basis. Essentially, the term 
equipnent failure implies that anergency maintenance is required 
because of hardware failure or substandard performance. 

9.2 Mean Time to Repair 

The mean time to repair does not exceed 1.0 hours; it is defined 
as the time for an adegaately trained and canpetent serviceman to 
diagnose and correct a malfunction. 

9.3 Preventive Maintenance Time 

No scheduled maintenance is required other than coarse filter 
cleaning by the operator. 

9. 4 Service Life 

The FSD Drive is designed and constructed to provide a useful life 
of five years before factory overhaul or replacement is reouired. 
Repair or replacement of major parts will be permitted durinq the 
lifetime. ' 
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10.0 INSTALLATION AND MAINTENANCE 

Required connections to the device are power (dependent upon vari- 
ation selected) / signal cables and a system ground consistent with 
CDC STD 1.30.023. The only physical requirement is adequate 
clearances for maintenance and air intake/exhaust. Detailed 
instructions are found in the equipment maintenance manuals. 

10.1 Power Requirements 

10.1.1 Primary Power Requiranents 

The typical primary voltage, frequency, and power requirements are 
shown in Table 4. Start up current is shown in Figure 2«4. 





TABLE ' 


4. PRIMARY FREQUENCY, VOLTAGE, AND POWER SEQUIREMENTS 


PREQUENC: 


VOLTAGE 


DISKS AND CARRIA 


GS TN MOTION 1 


LINE 
CURRENT 
AMPS 


■ ENERGY 
CONSUMPTION 
KW 


HEAT 
DISSIPATION 
BTU/H 


POWER 
FACTOR 


NOM 


MAX 


MIN 


NOM 


MAX 


MIN 


60 
60 
60 


60.6 
60.6 
60.6 


59.0 
59.0 
59.0 


120 
220 
240 


128 
235 
254 


104 
191 
212 


2.8 
1.6 
1.5 


.244 
.242 
.242 


332 
82 5 

332 


.726 

.687 

■ .684 


50 
50 
50 


50.5 
50,5 
50.5 


49.0 
49.0 
49.0 


120 
220 
240 


128 
235 
256 


102 
191 
208 


2.8 
1.6 

1.5 


.244 
.236 

.243 


832 
805 
329 


.7 23 
.688 
.672 



( 



( 
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FIGURE 24. LINE CURRENT VERSUS START-UP TIME 
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A connect or/ cord assanbly is furnished with each 60 Hz FSD drive in 
the configuration of Figure 55. 



( 



GRfflJNO 



NEUTRAL 




IQSMA 



A. 120 V POWER CORD 



ssmm 



NEUTRAL 




PHASE 



( 



B. 220 V, 240 V POWER CORD 

FISJRE 25. 60 HZ POVER CONNECTORS 
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10.1.2.2 SO Hz 

A connector/ coed assembly is furnished with each 50 Hz F5D drive in 
the configuration of Figure aia* 



TO PHASE A 

TO PHASE B 
OR NEUTRAL 

TO AC GROUNO 



BROWN 



GREEN W/YELLOW 




( 



PIOJHE St. 50 HZ POWER CONNECTOR 



10.2 Grounding 



Installation requiranents are ac power grounding, and signal cable 
connections to the Drive. Since the drive is isolated from ac 
ground, a ground strap must be connected between the dc grounds of 
the controller and Drives. The drive Power Supply will be 
connected to frame (ac) ground. Detailed instructions are in 
Volume 1 of the hardware maintenance manual. 



( 
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10.3 Environmental Limits 

The FSO drive will comply with VTE and FCC Class A emissions when 
mounted in an appropriate cabinet representative of end use. 

Ccmpliance to VDS and FCC will be demonstrated by testing in a 
cabinet similar to Figure 57. Appropriate shielded I/O cables, 
(see Table 1) and a means to terminate the I/O cable shield at the 
entrance into the cabinet are required. A power distribution box 
in the cabinet is optional but not required. 







TMHSZT 


All omcs 
arraotofon 




ret 90 days au 


ret 7 days aax 






WT W 122«r 

-wc eo so'c 


-40«T to 140 •? 
-4fl*C to 60»C 


50*7 to 114 •? 
10*C to 4S«C 


7pataiamz_ 


Max eStaaqat 
27*r pat hoot 
15*e pat bout 


Max ehangat 
3«T pat tout 
20*C par bout 


Max ehaaqat 
18*r pat aour 
lO'C pat hour 

Scadiane: 
ia«?, io*c 


SQMZDITZ 


10* to }0% calaeiva 


S% to 9S« raUeiva 


20t to aot caiaeiva 


— — 


rot 90 days aas 


rot 7 days aas 


Max dMaqat 10« pat hour 


aJUIOMETXIC ?KZSSUlt£ 


105 kPi to 74 Ua 

(-300 a to 2S00 at 
(-913 ft to 1300 St) 


lOS Ma CO 74 KPa 
(-300 a %e 2300 at 
(-903 It to 3200 ft) 


105 kP« to 79.3 IcPa 
(-300 a to 2000 al 
(-903 ft to <:60 ft) 
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SHIELDED 
I/O 
CABLE 
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?IGnRE27. TSICAL CABINET CCNFIGURftTICN 
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10.4 Air Plow 



The enclosure must provide an exhaust opening for the fan air flow 
across the electronics, motor, and power supply. 

An open inlet and exhaust area of 30 sq. inches for each module 
can be used as a nominal design figure for the enclosure. The 
ideal location for the exhaust opening is a rear position on the 
top panel, the second choice would be a top position on the rear 
panel. The openings, especially if on the top panel, should be 
louvered, baffled or screened to prevent debris f ran being dropped 
into the unit. 

An open bottom on the enclosure which allows air to enter around 
the base and be exhausted at the top of the cabinet will promote a 
natural air flow through the cabinet which will aid the air flow 
f rem the fan . 
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